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Executive Summary 
In Europe it is not possible to define unique bus service models for cities, operators and 
authorities, as their roles change from one city to another. Past projects such as ZeEUS 
identified a model collecting the functions that compose the bus service, independently 
from the actor responsible for that in each city.  
Based on this model, the present deliverable validates the service functions for the 
ASSURED cities Barcelona, Eindhoven, Gothenburg and Osnabruck. Chapter 3 provides 
a brief introduction of the main objectives of D10.1, inputs, main results and links with 
related deliverables. 
Chapter 4 presents a selection of important projects and initiatives in the field of bus 
services, describing the main objectives of each of them and how the results can be taken 
into account in ASSURED. 
Chapter 5 describes the complexity of the organisational models for public transport and 
how the different models are highly dependent on the local context.  
Chapter 6 introduces how to approach the design and implementation of electric bus 
systems with a brief description of the system approach and the ZeEUS phased 
approach. 
Chapter 7 introduces the characteristics of public transport and the role of e-bus systems 
to increase quality of life. Against this background, the chapter describes the review 
procedure and validation of the bus service functions. Finally, the chapter illustrates the 
different approaches followed by the ASSURED cities, Eindhoven, Osnabruck, Barcelona 
and Gothenburg and the roles assign to the identified bus service functions. 
 
Attainment of the objectives and explanation of deviations 
The objective related to this deliverable, i.e. the definition of the Bus Service Functions, 
starting from findings of the ZeEUS Project, has been achieved in full and as scheduled.  
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1. Introduction 
The present deliverable “D10.1 Bus Service Functions” provides an overview of the main 
challenges and key takeaways for the deployment of electric bus systems, and validates 
the ZeEUS model of bus service functions. 
Its goal is the definition of Bus Service Functions, starting from findings of the ZeEUS 
Project.  
Further inputs are an overview on the state of the art based on past project dealing with 
bus systems provided by Rina-C as well as selected results from WP2 workshop “City and 
Operators Strategies and Needs for upscaling electric full-size commercial fleets”, held on 
21st February 2018 in Eindhoven, The Netherlands. 
The results highlight once more the diversity of the organisational structures and roles 
distribution affecting bus services. Still, it is possible to identify a set of functions useful for 
the operation of electric bus systems in order to understand better the competencies and 
roles allocated to PT stakeholders on a case-by-case basis. This allocation will contribute 
to WP9. 
The expected output is the definition of the Bus Services Functions. 
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2. State of the Art: Bus Service Models in Europe 
This chapter presents some important projects and initiatives in the field of bus services, 
describing the main objectives of each of them and how the results of those projects may 
be taken into account in ASSURED.  
The main input considered for the elaboration of the present deliverable is the ZeEUS 
model of bus service functions. 
2.1 ZEEUS 
ZeEUS, the Zero Emission Urban Bus System, has been the main EU activity to extend 
the fully-electric solution to the core part of the urban bus network. To achieve its mission, 
ZeEUS has tested innovative electric bus technologies with different charging 
infrastructure solutions in different demonstration sites across Europe (Barcelona, Bonn, 
Cagliari, Eindhoven, London, Münster, Stockholm, Paris, Pilsen, Warsaw). Thanks to 
varied geographical and topographical characteristics, the ZeEUS demonstrations validate 
economic, environmental and societal viability of the electric solutions. 
Specifically, the key objectives of the ZeEUS project were to: 
• Extend fully-electric solution to the core part of the urban bus network 
composed of high capacity buses;  
• Evaluate the economic, environmental and societal feasibility of electric 
urban bus systems through live operational scenarios across Europe;  
• Facilitate the market uptake of electric buses in Europe with dedicated 
support tools and actions; 
• Support decision-makers with guidelines and tools on "if", "how" and 
"when" to introduce electric buses. 
In ZeEUS several electric technologies for the entire system have been tested under 
different operational conditions and evaluated with a common methodology.  
The project focused on the policy, economical, operational and technological aspects that 
solve the challenges faced during wider electric bus deployment. The ultimate objective of 
the project was to create a comprehensive set of tools to support decision-making through 
all the various steps for the deployment of electric bus systems, from vehicle choice to 
procurement and successful operation. 
CONTRIBUTION TO ASSURED 
ZeEUS project will be one of the main inputs to ASSURED; in ASSURED, the project 
Partners will aim at overcoming some of the barriers for e-bus deployment identified in 
ZeEUS and will adapt the bus service functions defined in ZeEUS in order to develop a 
generic model describing operational and interoperability requirements of the vehicles. 
2.2 EBSF 
The “European bus system of the future” (EBSF) project's goal was to develop an 
integrated bus management system, combining new vehicle technologies with new 
infrastructures and improved operations management. The objectives consisted of 
developing an intelligent operations system, developing innovative vehicle infrastructure, 
and integrating these two into European urban scenarios. 
In defining the system, the project consulted transportation experts and stakeholders to 
determine their needs. This produced a list of more than 500 items. These were 
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formalised and condensed into a wish list of 342 system requirements and then grouped 
into 17 functional requirements. The requirements represent necessary improvements to 
three project sub-systems: vehicle, infrastructure and operations. The analysis also 
compared trade-offs and conflicts.  
The project's development of key technologies focused on new system designs affecting 
12 areas. The driver station was redesigned with respect to driver comfort and vehicle 
operations. Passenger accessibility was assessed via simulated usage by various 
demographic groups, focusing on reduced bus stop waiting time. Other new systems 
included information technologies, handling support system, modularity, energy 
management and efficiency, transport and traffic policies, passenger information, and 
intermodal and transport hubs. The project also investigated the electrification of urban 
bus systems. Furthermore, the project reinvented the bus stop as a friendly gathering 
place; the concept received two French design awards. 
EBSF's new integrated system has been tested in seven European cities (Budapest, 
Bremerhaven, Brunoy, Gothenburg, Madrid, Rome and Rouen). The tests successfully 
demonstrated the concepts and led to further refinements.  
CONTRIBUTION TO ASSURED 
User needs coming from transportation experts and stakeholders, as well as system and 
functional requirements identified in EBSF project may be taken into account while 
defining the ASSURED business model. 
2.3 EBSF2 
EBSF_2 project is aimed at developing a new generation of urban bus systems by means 
of new vehicle technologies and infrastructures in combination with operational best 
practices, and testing them in operating scenarios within several European bus networks. 
The need for more cost-effective and energy efficient bus systems has led to the 
identification of a set of technological innovations and strategies with a strong potential to 
optimize mainly energy and thermal management of buses (in particular auxiliaries such 
as climate systems), green driver assistance systems, intelligent garage and maintenance 
processes, IT standard equipment and services. Moreover, to effectively address the need 
to move quickly from laboratory research to actual innovation of the bus fleets in operation 
in Europe, the solutions to be tested have been selected according to their technological 
maturity (and not only because of their potentiality) in order to ensure a short step for 
commercialisation after the end of the project. The use of simulators and prototypes has 
been conceived as a preliminary step for the validation of the innovations in real 
operational scenarios, performed also within the project, or as a necessary task to prove 
the potential of more futuristic solutions currently implemented at early stage of 
development (e.g. modular bus). 
In the frames of the project, innovative solutions for urban and suburban bus systems are 
tested and evaluated in order to improve the efficiency of operations and the image of the 
bus. By involving 12 demonstration sites (Barcelona, Dresden, Gothenburg, Helsinki, 
London, Lyon, Madrid, Paris, Paris Area, Ravenna, San Sebastian, Stuttgart) with more 
than 500 vehicles, the project intends to validate in real operational scenarios the potential 
impact of technological innovations – almost ready for application – and develop efficient 
answers to both citizens and bus stakeholders’ needs. 
As the main impact of EBSF_2, an overall increase in the attractiveness of bus systems 
and the economic benefit with regard to the total operational costs are expected. 
CONTRIBUTION TO ASSURED 
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Different results and experience gained in EBSF_2 project can be used in ASSURED, 
specifically regarding energy strategy, management and control; this can be done in order 
to continue the efforts towards the implementation of a system approach for all public 
transport modes and for fostering the take up of alternative fuelled vehicle fleets in urban 
areas. 
2.4 3IBS 
The EU-funded 3iBS (The intelligent, innovative, integrated bus systems) project 
investigated bus systems as a whole, focusing on vehicle types, accessibility, operations 
and infrastructure. Underlining that buses are the most ideal solution for sustainable urban 
development, the project brought together a powerful consortium to give a new identity to 
urban and suburban bus systems.  
In order to develop the most competitive and feasible operational and infrastructural bus 
solutions, the project analysed case studies and evaluated how innovative concepts can 
be implemented on the ground. It articulated a set of guidelines to implement relevant 
good practices across European cities, supporting public transport stakeholders outside 
the project as well. In parallel, 3IBS identified priorities for further research and created a 
roadmap, conducting surveys on European bus system strategies to understand the role 
of bus systems in local mobility policies.  
The results of the 3iBS bus stakeholders' consultation revealed that 75 % of surveyed 
stakeholders aim to change the make-up of their bus fleet in terms of vehicle size, and 
20 % of these want to include new vehicle categories. The results also showed that 69 % 
of the respondents want to move towards more articulated buses and 40 % of them 
towards minibuses.  
While 90 % of the fleets today operate on diesel and biodiesel, the results revealed that in 
the future over 40 % of respondents willing to modify the composition of their bus fleet, 
want to shift to more-electric solutions and hybrids. The respondents also showed 
significant interest in compressed natural gas, biodiesel and biogas solutions. These 
results will go a long way in encouraging the European public transport industry to 
establish a new body to implement the Innovative Bus System Roadmap. 
CONTRIBUTION TO ASSURED 
Revision of Key Performance Indicators and user requirements performed in 3iBS project 
will be considered as input to ASSURED project. 
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3. The Complexity of Building an Organisational 
Model for Public Transport 
Mobility and transport form part of a very complex system where people and freight share 
the same space and in many cases the transport networks. The share of the different 
modes has experienced an unequal growth which led often to higher shares of private 
cars in detriment of soft modes, being the cause of most of the challenges cities are facing 
today: congestion, air pollution, noise, etc. 
Public transport infrastructure, services and facilities represent the major factor 
determining the global competitiveness of cities. The adoption of integrated strategies and 
policies based on structural measures promoting modal shift from private cars to public 
transport is key to achieve sustainable urban mobility.  
To foster this modal shift, attractive public transport is essential. This can be best 
achieved with the integration of mobility and urban planning, together with environmental, 
energy and fiscal policies.  
Sustainable mobility and integrated public transport will thus require dedicated organising 
entities in order to set up the proper governance framework and the distribution of 
competences at the strategical, tactical and operational levels.  
To promote a public transport that ensures social cohesion, accessibility to jobs, local 
development and social equity, some cities have developed public transport policies and 
some forms of transport market regulation in combination with public investment in both 
infrastructure and support for service operation, upon the understanding that the optimal 
design of a public transport network requires public commitment.  
Still, there is no unique organisational model for public transport as the local framework 
determines mostly the distribution of competences and decision-making chains. In general 
terms, politicians and policy-makers are responsible to take the strategical mid and long-
term decisions, while regional and local organising entity can define the tactical planning, 
and the operator takes over the operational aspects. 
As for public bus transport, in Europe it is yet not possible to define a single bus service 
model for cities, operators and authorities as it highly depends on the specific city context, 
and the diversity of solutions prevails at local level. Defining a unique governance 
model for the distribution of roles among the multiple actors is thus unfeasible. 
Against this background, urban mobility plans can be a useful tool to implement long-term 
strategies based on visionary integrated policies. The mobility strategy shall include all 
transport modes and urban development with the aim to create liveable cities with less car 
use and high quality of life standards.1 
In the last years, Sustainable Urban Mobility Plans have emerged as the response to 
increasingly pressing local problems of pollution and congestion, growing energy 
consumption and the economic and social inefficiency of the corresponding planning 
authorities. Higher integration of competencies through coordinated action within the 
transport authorities covering public transport networks, tariff integration, road 
administration and parking policies, urban development and new aspects of urban mobility 
is highly recommendable. The challenge though relies more with the municipalities, but 
local level is not enough. Mobility plans shall derive from national and/or regional plans 
and have harmonised objectives, which must be locally met, ensuring that the efforts done 
at local level are aligned with the upper level strategies and goals. 
                                                                    
 
1 Countries as France have made the development of these plans mandatory for cities over 100,000 inhabitants. 
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The entity organising public transport will have many characteristics. One important 
aspect is a sufficiently large geographic area of responsibility, which will differ in size from 
place to place, but have some regional competence that extends a bit from the urbanised 
areas. That said, the concrete type of organisation would depend on a number of local 
conditions as indicated before, and it could be an authority or a municipality.  
There several examples of how the governance of such an integrated policy approach 
(either at a regional or local level) and long-term vision can be organised but it can be 
suggested that there are three main organisational schemes: 
• Mobility and Urban Development Agency (MUA) 
MUA governs all transport modes and urban development, taking strategic, tactical and 
operational decisions on mobility, transport and urban development (e.g. Singapore, 
Nantes Métropole).  
MUA could be considered the most visionary organisational form as it ensures the 
integration of mobility and urban policies into an organising entity that it is responsible for 
all transport modes and urban development. It likely takes strategic decisions, including 
the draft of master plans, tactical and operational decisions. This way of organising 
ensures that issues are dealt with in accordance to the master plans. Also the 
organisation has all the competence needed to deal with complex issues, bringing 
solutions to the table that would not be known of otherwise. 
• Mobility Agency (MA)  
MA governs all transport modes and arranges the integration with urban development 
actors through cooperation and coordinated action. The agency likely provides input for 
strategic decisions within its domain and it takes tactical and operational decisions on 
mobility and transport (e.g. Helsinki Region Transport in Finland, Transport for London in 
England).  
MA is responsible for all transport modes and arranges integration with urban 
development actors through cooperation and coordination.  
• Public Transport Authority (PTA) 
PTA is responsible solely for public transport, and arranges integration with other 
transport modes and urban development through e.g. partnerships, alliances, cooperation 
and coordination. The authority can provide input for strategic and tactical decisions within 
its domain and it takes operational decisions on public transport (e.g. Västtrafik in 
Sweden, Madrid in Spain). 
In given cases, the PTA structure can be sufficient to organise public transport since 
achieving a more integrated structure such as MUA and MA might imply taking political 
actions, often with changes in legislation. 
 Fast and Smart Charging Solutions for 
Full Size Urban Heavy Duty Applications D 10.1 
 
ASR-WP10-D-UIP-003-02 15 06/04/2018 
 
  
Figure 1. The competence levels in public transport governance 
 
More and more it looks like PTAs are evolving to acquire higher and more complex 
governance levels. These are the tasks that could be appointed to each level. 
Strategical level 
• Sustainable Mobility Plans are a key issue for governance. According to the 
European White Paper on transport and other national legislation, mobility plans 
can be compulsory for a metropolitan area. Independently of the type of 
governance body it must prepare the plans, implement them and follow up them. 
• Urban Development Plans. Traditionally developed for other bodies different to 
PTA, if responsibilities are not transferred, a coordination is required as 
Sustainable Mobility Plans must be completely in accordance to Urban Master 
Plans. In some cases urban master plans must be reviewed by PTA before 
approval. 
• Other Plans. Other strategic plans as … can also be coordinated with Mobility 
Plans as part of the responsibilities of the MUA or through a new procedure to do 
so. 
• Funding policies, taxes collection, coordination with national and/or European 
plans/infrastructures (i.e. high speed trains plan), etc. 
 
Tactical level 
• Urban developments and licenses for new buildings or attraction centres 
(e.g. stadiums, commercial centres). As in the case of the strategic 
development plans, there must be as part of MA responsibilities, a review to 
secure that mobility issues have been taken into account. 
• Sustainable mobility audits. A new approach to sustainable mobility can be the 
implementation of Mobility Audits by the MA. These audits can be developed over 
urban developments, and over municipal proposals, and the result can be a “seal” 
indicating that the project has a sustainability level “A” where lower levels can be 
subject to special approvals, taxing, etc. functioning as an environmental 
management tool for the organising entity. 
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• Urban policies, enforcement policies, parking policies (also fares collection), freight 
policies, etc. 
Operational level 
• This level is performed by the service operators but PTA usually reviews and 
approves operational plans according to upper levels. Although operators 
traditionally do not determine the service plans, it is recommendable that they 
would have a more active role, particularly if we refer not only to PT operators, but 
to other operators (parking, bicycles, car sharing, etc.) in order to ensure 
effectiveness and higher integration of the tasks and measures carried out. 
Finally, the role of the private sector within these organisational structures seems to be 
participating in the areas of which the public sector is not responsible for, and the areas 
that the public sector, according to legislation, tenders out. To this effect, it can be helpful 
to have the ability to tender for contracts in an open market that consists of both private 
and public companies.  
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4. Understanding Bus Services 
Public transport contributes to meeting the mobility needs of citizens but also to enhance 
urban development and quality of life in cities. The urban landscape can be dramatically 
improved by the positive impact of efficient public transport services, through e.g. reduced 
congestion levels, air pollution and noise, but also increased connectivity, liveability and 
cohesion of the different city areas, with more walkable neighbourhoods and pedestrian 
zones, as well as higher land value of the areas served with public transport.  
4.1 ROLE OF E-BUS SERVICES TO IMPROVE QUALITY OF LIFE 
As a fundamental part of the public transport, bus systems shall strive for service 
excellence, providing seamless, reliable and safe mobility, ensuring accessibility and 
affordability for all.  
Achieving high ridership levels responds to an efficient service operation carefully planned 
in terms of commercial speed, comfort, safety and security. Likewise, the service shall 
ensure the physical and temporal continuity of the systems through the effective 
integration with other transport modes through intermodal exchange points and time 
schedules and real-time passenger information.  
Public and local authorities underline the importance of the bus system to promote the 
image and the attractiveness of the city. The bus system needs to be fully integrated into 
the urban lifestyle and environment, fostering social cohesion, dynamism and well-being 
while offering efficient, sustainable and affordable transport with the ultimate goal of 
encouraging modal shift from individual motorised modes to bus. 
Life Cycle Cost, maintenance and standardisation of charging and flexible and upgradable 
technologies are crucial to ensure the economic feasibility of bus service operation and 
the business as a whole.  
Still, there are some main factors affecting the development of bus services in Europe: 
• The constant need to meet passengers’ wishes and needs. Mobility services are in 
constant evolution. Numerous new actors have entered the market supported by ICTs, 
and with a more personalised approach to the service, many of them providing car-
based services e.g. car-sharing, ride-hailing, etc. In this sense, tailor-made bus 
services can increase the attractiveness and convenience of the bus in line with the 
requirements of the user, helping achieve service excellence.  
• Responding to environmental needs: standards for air quality and the promotion of a 
healthy and liveable urban environment has led to air, noise and traffic calming 
regulations in many cities. This is part of the evolution of bus services, which need to 
adapt and enrich the service promoting cleaner technologies in line with local 
regulations and environmental policies. 
• Responding to the needs of cities: a good public transport system supports the image 
of a city especially in terms of modern, advanced and green city. As part of the city 
landscape, bus services need to be integrated into transport and urban development 
plans to ensure a coherent strategies and city image. 
• Promoting political support and relevant legislation: there is a need for a suitable policy 
framework in order to foster integrated, multimodal sustainable public transport. It is 
crucial to achieve the fruitful coordination of all levels of intervention and decision in 
the PT field as well as to provide PTA with the relevant competencies.  
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In order to address effectively these issues, the design and implementation of e-bus 
systems shall be considered as a complex system, where the synergic superposition of 
vehicle, infrastructure (dedicated bus lanes and charging infrastructure) and operations 
(climate, topography, urban landscape and city layout, etc.) shall be addressed as a 
whole, following the system approach. The operational context, costs and technical 
performances, set the characteristics of the e-bus system elements.  
 
 
Figure 2. System Approach to design e-bus systems 
 
4.2 DEPLOYMENT OF E-BUS SERVICES 
The transition from conventional bus systems to e-bus systems involves a fundamental 
paradigm shift as for the first time, the service requires considering the energy 
consumption in order to safeguard operation, in contrast to conventional bus services. 
The planning process shall start considering the new e-bus service at two levels: 
• Stakeholder level: the implementation of a customer-centric methodology including 
PTA, PTO, manufacturers, industry and electricity suppliers, grid owners and 
research centres from early stage.  
• Operational level: considering the e-bus ecosystem as a whole, including the 
operational context (network design, information to passengers, traffic 
management, etc.) as well as the required infrastructure (number of bus stops, 
dedicated lanes, charging strategy, etc.). 
After the stakeholders involved and the operational context have been defined, the 
planning and implementation of the service shall be carried out according to the following 
phased approach: 
1. Know and decide whether electric buses are the right technology for the 
operational environment and requirements. The introduction of e-buses change 
essentially the service operation and the procurement as the vehicles are linked to 
a dedicated charging infrastructure, which implies major adaptations and new 
infrastructure both in depot and on route. 
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2. Carefully plan, regulate and finance the vehicles, infrastructure and operations. 
This will require building partnerships among the different stakeholders, especially 
the public transport and energy sectors.  
3. Selecting and procure both vehicles and infrastructure taking into account that 
when buying buses, the process of tendering and procurement is as important as 
the definition of specifications. The risks associated to the deployment of the new 
technology can be tackled with a clear procurement and contractual framework. 
4. Operating and maintaining e-bus systems imply changes in the bus depot, design 
of the line, operations, driving, maintenance and cleaning, safety aspects, etc. 
Trainings to develop new skills for all category of workers (maintenance, drivers, 
but also police, firefighters, etc.) as well as a continuously optimising the service: 
optimised operation design and integration in the existing bus network. 
 
 
Figure 3. The ZeEUS phases for the implementation of e-bus systems 
 
The next section builds on these learnings to describe and validate the bus service 
functions for the ASSURED cities. 
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5. e-Bus Service Functions 
5.1 REVIEWING APPROACH 
The ZeEUS Project developed a set of bus service functions concerning the organisation, 
infrastructure and operation of local transport with specific provision for e-bus systems. 
Within ASSURED, these functions have been reviewed and adapted in order to develop a 
generic model describing operational and interoperability requirements for electric bus 
systems. 
The reviewing procedure was carried out in three steps: a) evaluation of the existing 
ZeEUS technical reports and assessment of the relevant bus service functions; b) 
validation of the functions list through a dedicated workshop with cities, PTAs and PTOs 
held in Eindhoven in February 2018; and c) wrap-up and finalisation of the validation 
exercise for the purpose of the present deliverable. 
The identified bus service functions are grouped into 11 areas of investigation: 
1. Safety and security of the e-bus system. 
2. Service performance, including all issues relating to frequency, punctuality, 
commercial speed, etc. affecting service operation. 
3. Comfort, cleanness and quality feeling/perception of the service. 
4. Accessibility to vehicles and infrastructures. 
5. Information to passengers, relational and behavioural issues, including both 
technological and behavioural features. 
6. Modal integration and additional/flexible services, together with expectations 
related to the provision of other services in order to achieve flexible travel demand. 
7. Environmental issues impacting the environmental performance of the service. 
8. Maintenance towards a more efficient and effective organisation of the service. 
9. Pricing and commercial policies aimed at enhancing revenues, e.g. fare policies, 
advertisement. 
10. Economic and operation issues influencing the decrease of operational costs, e.g. 
return of investment, the cost effectiveness/efficiency, the economic financial 
solidity of operators. 
11. Urban development and quality of life concerning the interface between the e-bus 
system and its surrounding environment, including modal integration, urban land 
use transport, integrated planning, and societal benefits like reduction of 
congestion, improved air quality, city development, etc. 
Some areas are applicable to all stakeholders (safety and security) while others 
(maintenance, or economic and operational issues) concern mainly just a set of actors in 
the value chain of the e-bus system, though certainly impacting indirectly on the whole 
system performance. 
Hereafter, and starting from the indicated areas, it is possible to assign every feature with 
the corresponding agent or body in charge of the function (i.e. PTO management, drivers, 
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maintenance staff and PTA) addressed by the feature, according to the local allocation of 
responsibilities. This allows flexibility in the implementation, as no specific pattern of 
competencies allocation is assumed beforehand.  
Following these areas of investigation, the functions have been defined and categorised 
according to the described phased approach in previous section as follows: 
1st Phase: Know and Decide 
1. Assignment of competencies and responsibilities on local transport (urban and peri-
urban): Whichever legislative provision that identifies a local public entity in charge of the 
actual enforcement of urban mobility activities. 
2. Assignment of competencies on land use and urban development: Enabling 
transferring the competencies referred to in #1 into a specific entity (usually a PTA). 
3. Assignment of competencies on environmental targets: air quality, noise levels: See 
above, but regulating which policy is to be considered in land use and urban development. 
4. Assignment of competencies on enforcement of international environmental 
agreements (e.g., COP212): In Europe air quality is enforced through the relevant 
directives, in principle transferred into national legislation, and then enforced at local level 
possibly by some particular entity. 
5. Assignment of competences on implementation of national and regional environmental 
and transport policies: See above, but here taking in account all other environmental 
aspects and the relevant national commitments. 
6. Setup of transport service requirements (e.g., max waiting time, max journey time, 
comfort, other): e.g., max waiting time (headway), max journey time, comfort, 
infrastructure, other. 
7. Setup of requirements in urban development (e.g., building density, utilities network, 
urban and roadways layout). 
7. Setup of local air quality and/or environmental indicators (max pollutants 
concentration: PMx, NO2, CO2) e.g., building density, utilities network, urban and roadways 
layout  
8. Enforcement measures follow up of air quality and other environmental indicators 
(e.g. fines, low-emission zones, traffic calming, traffic limitations): max pollutants 
concentration, and possibly carbon dioxide and water vapour in emissions, other waste. 
2nd Phase: Plan, regulate and finance  
9. Setup of specific plans for the deployment of e-bus systems: promotion, financing, 
operation including specific agreements/consortiums between agents concerned (e.g., 
electric power suppliers, relevant charging equipment and bus manufacturers, operators) 
e.g. fines, traffic limitations. 
10. Regulation on integration of local transport competencies in high density areas 
(enabling organising large scale public-ruled authorities) e.g., electric power suppliers, 
relevant charging equipment and bus manufacturers, operators. 
11. Regulation on structuring/integrating functional services (utilities, transport, garbage 
collection, other) at local level (enabling management schemes similar to German 
                                                                    
 
2 COP21 is The Paris Climate Conference is officially known as the 21st Conference of the Parties (COP) to the United 
Nations Framework Convention on Climate Change (UNFCCC), the United Nations body which is responsible for climate. 
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“Stadtwerke”): This integration at local level may enable cross-financing between the 
different activities and even specific local policies or commitments (in our case, 
addressing environmental matters).  
12. General regulations on financing, funding and subsidising local transport agencies 
(e.g., provisions for particular, strategic investments and the like, besides the specific 
plans mentioned in #9 above)  e.g. provisions for particular, strategic investments and the 
like, besides the specific plans mentioned in #10 above. 
13. Definition of specific plans for implementing particular schemes based on e-buses 
(coverage scheme [e.g., one single line, area coverage, feeder lines to a BRT-like trunk 
line, other], opportunity on route charging infrastructure, its specifications and location, 
possibly developing #9 above),  e.g., coverage scheme [one single line, area coverage, 
feeder lines to a BRT-like trunk line, other], opportunity (on-road) charging infra, its 
specifications and location, possibly developing #10 above. 
 
3rd Phase: Specify, procure and deploy 
14. Regulation on tender implementation for local transport services.  Specifications, 
ownership (infrastructure, rolling stock), contracting period, rules for possible extension, 
depreciation rules, quality / performance obligations, warranties and waivers, other.  
Specifications, ownership (infrastructure, rolling stock), contracting period, rules for 
possible extension, depreciation rules, quality / performance obligations, warranties and 
waivers, other. 
15. Evaluation system for the bids. Concepts and performances that will be evaluated 
thus allowing a non-biased assessment of the bids. Weighing criteria. 
16. Provisions for association of single operators’ and other agents’ activities for 
particular calls i.e., on the supply side. 
17. Regulations for awarding infrastructure and rolling stock construction, manufacture 
and supply.  Responsibility for technical specifications. Legal provisions for appeals. 
The procedures for awarding can be influenced by the legal shape of the awarding entity, 
whether a public entity, a public-owned corporation, a private company, etc.  The same 
applies for appeals from the supply side. 
18. Building permits grants for supporting infrastructure (e.g., charging stations) in public 
areas. In this case, taking in account that in several cases the infrastructure involved 
(namely on-road charging facilities) are of a new nature. 
19. Quality control and quality enforcement both for infrastructure and rolling stock 
during construction / manufacture. See above, in what concerns whichever road facilities 
are involved. For the rest (rolling stock, workshops, etc.) the usual provisions. 
20. Homologations, activities authorizations. See above, taking for granted that vehicles 
will be homologated through the usual procedures. See above, in what concerns 
whichever road facilities are involved. For the rest (rolling stock, workshops, etc.) the 
usual provisions 
21. Commissioning procedures.  Tests, measurements, time scale for provisory and full 
acceptance of elements - payment appointments. 
On pre-exploitation, tram ecosystem is leading a series of test which seems much more 
important than in the bus ecosystem:  
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Staff training (procedures, maintenance, safety, security, etc.) in “ghost operation” (without 
passengers but at the scheduled time with passengers weight on board). All these are 
important for the system’s reputation and should take place between the commissioning 
and the real network opening. 
 
4th Phase: Operate and Maintain 
22. Operations setup.  Schedules, driver assignment procedures including training, 
traffic monitoring and regulation, information systems, including degrading modes. 
Usual ancillary and customer oriented procedures, but in this case, stressing the need 
of ensuring specific equipment and staff training. 
This should also include the incidents and corrective measures (speed limitations, 
what to do with passengers if a vehicle is stuck, etc.) 
23. Operations and maintenance supply chain organisation. Safety matters. Setup of 
the supply side system, both operational (fuel, electrical power, bus depot and on-road 
assistance) and maintenance. Ensuring operational status for all safety related 
equipment. 
24. Subcontracting schemes for operation, maintenance, passenger control, security, 
other. Providers’ assignment and follow-up.  Spare parts management. Usual 
procedures, now extended to activities and components which suppliers have limited 
operating experience of, especially at local level. 
25. Rolling stock maintenance: facilities and methodology.  Rolling stock availability / 
idling, reliability. Availability and reliability ratios may be adapted for the small lots of e-
buses in operation, in relation with #14 above. 
26. Provisions for assets at contract end, taken into account in the awarding provisions 
or not. 
27. Further use, refurbishing, sale and disposal of assets at life cycle end. Disposal of 
waste can cause environmental concerns, e.g., acids, heavy metals in the batteries. 
It is worth noting that functions 4, 9 and 13 are specifically included having in mind the 
particular approach that e-buses require in the current market take-up phase.  Therefore, 
they are very much depending on the particular local interests, together with possible 
wider level interests and policies, up to national level.  The impact of international 
commitments should also be taken into account, as pointed out in Function 4. 
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5.2 EXTENSION OF THE BUS SERVICE FUNCTIONS TO THE ASSURED 
CITIES 
The described functions were submitted as a survey to the ASSURED Bus Use Cases for 
the assignment of competencies and roles within their organisations. The following table 
gathers the input provided by the partners, highlighting the differences in the 
organisational model of the bus services in the four Use Cases. 
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Bus Service Functions  Eindhoven Osnabruck Barcelona Gothenburg 
Kn
ow
 &
 D
ec
id
e 
1. Assignment of competencies on local transport (urban and peri-urban) 
Legislative provision that identifies a local public entity in charge of the actual 
enforcement of urban mobility activities 
CITY, PTA CITY, 
regional 
government 
CITY, PTA, 
PTO 
CITY, PTA 
2. Regulation for the integration of local transport competencies in high 
density areas (enabling organising large scale public-ruled authorities) 
Enabling transferring the competencies referred to in #1 into a specific entity 
(usually a PTA) 
CITY, PTA PTA PTA PTA 
3. Assignment of competencies on land use and urban development at 
regional and local level 
See #2, but regulating which policy is to be considered in land use and urban 
development 
CITY, PTA CITY CITY CITY 
4. Assignment of competencies of European regulations on air quality and 
other environmental aspects 
In Europe air quality is enforced through the relevant Directives, in principle 
transferred into national legislation, and then enforced at local level by some 
particular entity 
CITY, PTA CITY, 
regional 
government 
PTA CITY 
5. Assignment of competencies on enforcement of international 
environmental agreements  
See #4, now taking into account all other environmental aspects and the relevant 
national commitments (e.g. COP21) 
CITY, PTA CITY, 
regional 
government 
PTA CITY 
 6. Setup of basic performances of local transport services  
E.g., max waiting time (headway), journey time, comfort, infrastructure, other 
PTA PTO, PTA PTA PTA 
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7. Setup of requirements for urban development  
E.g., building density, utilities network, urban and roadways layout 
CITY, PTA PTA, CITY CITY CITY 
8. Setup of air quality and / or environmental indicators  
(max pollutants concentration, and possibly carbon dioxide and water vapour in 
emissions, other waste) 
CITY, PTA CITY, 
regional 
government  
PTA CITY, PTA 
Pl
an
, R
eg
ul
at
e 
& 
Fi
na
nc
e  
9. Air quality and other environmental indicators follow-up and enforcement 
measures  
(E.g. fines, traffic limitations) 
CITY, PTA CITY, 
regional 
government 
PTA CITY 
10. Setup of specific plans for promoting, financing, operating e-buses 
including specific agreements / consortia between agents concerned  
E.g. electricity suppliers, relevant charging equipment and bus manufacturers, 
operators 
CITY/PTA/ 
PTO 
jointly 
PTO, Local 
grid company 
PTA, CITY PTA, county 
government 
 
11. Regulation on structuring and integrating functional activities (utilities, 
transport, garbage collection, other) at local level (enabling management 
schemes similar to German municipal utilities “Stadtwerke”) 
This integration at local level may enable cross-financing between the different 
activities and even specific local policies or commitments (in our case, addressing 
environmental matters).  
CITY, PTA CITY, 
regional 
government 
CITY CITY 
12. General regulations on financing, funding, subsidising local transport 
agencies  
e.g., provisions for particular, strategic investments and the like, besides the 
specific plans mentioned in #10. 
CITY, PTA CITY, 
regional 
government 
PTA, CITY CITY, county 
government 
13. Definition of specific plans for implementing particular schemes based 
on e-buses  
e.g., coverage scheme [one single line, area coverage, feeder lines to a BRT-like 
trunk line, other], opportunity (on-road) charging infra, its specifications and 
CITY, PTA, 
PTO 
jointly 
CITY, PTO CITY PTA, county 
government 
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location, possibly developing #10 above. 
Sp
ec
ify
, P
ro
cu
re
 &
 D
ep
lo
y 
14. Regulations for awarding infrastructure and rolling stock construction, 
manufacture and supply.  Responsibility for technical specifications. Legal 
provisions for appeals 
The procedures for awarding can be influenced by the legal shape of the 
awarding entity, whether a public entity, a public-owned corporation, a private 
company, etc.  The same applies for appeals from the supply side. 
PTO PTO PTO PTA, County 
15. Regulation on tender implementation for local transport services 
Specifications, ownership (infrastructure, rolling stock), contracting period, rules 
for possible extension, depreciation rules, quality / performance obligations, 
warranties and waivers, other. 
PTA PTO PTO PTA 
16. Evaluation system for the bids 
Concepts and performances that will be evaluated thus allowing a non-biased 
assessment of the bids. Weighing criteria.  
PTA PTO PTO PTA 
17. Provisions for association of single operators’ and other agents’ 
activities for particular calls  
I.e. on the supply side. 
PTO CITY PTA, CITY PTA, County 
18. Building permits grants for supporting infrastructure (e.g., charging 
stations) in public areas 
In this case, taking in account that in several cases the infrastructure involved 
(namely on-road charging facilities) are of a new nature. 
PTO CITY, 
regional 
government 
PTA, CITY CITY 
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 19. Quality control and quality enforcement both for infrastructure and 
rolling stock during construction / manufacture 
See above, in what concerns whichever road facilities are involved. For the rest 
(rolling stock, workshops, etc.) the usual provisions. 
PTO and 
OEM jointly 
PTO PTO  
20. Homologations, activities’ permits 
See above, taking for granted that vehicles will be homologated through the usual 
procedures. 
OEM PTO, 
Regional 
government 
PTO  
21. Commissioning procedures 
Tests, measurements, time scale for provisory and full acceptance of elements - 
payment appointments. 
PTO PTO PTO  
O
pe
ra
te
 &
 M
ai
nt
ai
n  
22. Operations setup  
Usual ancillary and customer oriented procedures, but here stressing the need of 
ensuring specific equipment and staff training. 
PTO PTO PTO  
23. Operations and maintenance supply chain organisation. Safety matters 
Setup of the supply side system, both operational (fuel, electrical power, bus 
depot and on-road assistance) and maintenance. 
Ensuring operational status for all safety related equipment.  
PTO PTO PTO  
24. Subcontracting schemes for operation, maintenance, passenger control, 
security, other. Providers’ assignment and follow-up.  Spare parts 
management 
Usual procedures, now extended to activities and components which suppliers 
have limited operating experience of, especially at local level. 
PTO PTO PTO  
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25. Rolling stock maintenance: facilities and methodology.  Rolling stock 
availability / idling, reliability 
Availability and reliability ratios may be adapted for the small lots of e-buses in 
operation, in relation with #14 above.  
PTO/ OEM PTO PTO  
26. Provisions for assets at contract end 
Taken into account in the awarding provisions or not. 
PTO PTO PTO  
27. Further use / refurbishing / sale / disposal of assets at life cycle end 
Disposal of waste can cause environmental concerns, e.g., acids, heavy metals. 
PTO CITY, 
regional 
government 
PTO  
 
Table 1. Distribution of roles and competencies for e-Bus Service in the ASSURED Cities 
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